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iBQM KQ/mH2 +QMbBbib Q7 i?2 HQr H2p2H
+QMi`QH QM i?2 `2H TH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M/ i?2 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M;mH` 2``Q`
+H+mHiBQMb iQ +QMi`QH i?2 p2?B+H2X
h?2 irQ bB;MHb `2 b?QrM QM };m`2 kX h?2 }`bi QM2
Bb i?2 Hi2`H 2``Q` Qzb2i ;2M2`i2/ 7Q` i?2 HM2 +?M;2
T`Q+2bb mM/2` M Qp2`iFBM; KMQ2mp`2 M/ i?2 b2+QM/
QM2 Bb i?2 bT22/ HBKBiiBQM 7Q` i?2 bT22/ `272`2M+2X h?2
Hbi QM2 Bb Tbb2/ #v  b2H2+iQ` rBi? i?2 B/2H bT22/ Q7
i?2 Ti? M/- mbBM; b b72iv +`Bi2`B- Bi Bb b2H2+i2/ i?2
HQr2` bT22/ UBi Bb bmTTQb2/ i?i i?2 B/2H bT22/ Bb i?2
KtBKmK Q7 i?2 `Q/ M/ Bi Bb /2+`2b2/ BM +b2 Q7 
7`QMiH Q#bi+H2VX
AoX S`QTQb2/ TT`Q+?
h?Bb rQ`F T`2b2Mib  THMMBM; K2i?Q/ 7Q` i?2 Qp2`@
iFBM; KMQ2mp`2 +QMbB/2`BM; M@T`iB+BTMib UBM i?2 i2bi
rBHH #2 mb2/ j p2?B+H2bV BM i?2 b+2M`BQX h?2 TT`Q+?
iF2b BMiQ ++QmMi i?2 7QHHQrBM; T`2KBb2b,
RV L@T`iB+BTMib `2 +QMbB/2`2/ 7Q` i?2 i`D2+iQ`v
;2M2`iBQMX
kV h?2 +m``2Mi 2;Q BM7Q`KiBQM Q7 2+? p2?B+H2 rBHH #2
Q#iBM2/ rBi? oks- M/ i?2 i`MbKBii2/ BM7Q`K@
iBQM rBHH +QMiBM, TQbBiBQM- ?2/BM; M;H2- bT22/-
++2H2`iBQM- M/ i?2 rB/i? M/ H2M;i? 7Q` i?2
p2?B+mH` T?vbB+H /2b+`BTiBQMX
jV h?2 KMQ2mp`2 Kmbi }i +QK7Q`i +`Bi2`B M/ T?vb@
B+H HBKBiiBQMb Q7 p2?B+H2bX
9V h?2 THMM2/ i`D2+iQ`v Kmbi #2 }MBb?2/ b72Hv Q`
 b72 bii2 rBHH #2 `2+?2/X
8V i H2bi irQ HM2b `2 +QMbB/2`2/ QM i?2 Ti? M/
i?2 `B;?i bB/2 rBHH #2 i 2;Q p2?B+H2 /B`2+iBQM-
#mi MQM2i?2H2bb i?2 H27i bB/2 Bb BM i?2 QTTQbBi2
/B`2+iBQM UBM +b2 Q7 QM2 HM2- i?2 TT`Q+? +MMQi
#2 2t2+mi2/VX
hQ ++QKTHBb? i?2b2 T`2KBb2b-  HBM2` KQ/2H T`2/B+@
iBp2 +QMi`QH UGBM2` JS*V K2i?Q/ Bb T`2b2Mi2/X Ai KQ/2Hb
i?2 p2?B+H2 b /2+QmTH2/ Hi2`H Ubi22`BM; r?22HV M/
HQM;Bim/BMH Ui?`QiiH2 M/ #`FBM; bvbi2KbV +iBQMb iQ
bBKTHB7v i?2 T`Q#H2K M/ /2+`2bBM; +QKTmiiBQM iBK2X
HH i?2 iBK2- Bi Bb bQHp2/  TQbbB#H2 HM2 +?M;2- #mi
BM +b2 Q7  7`22 HM2 Bi Bb MQi TTHB2/ i?2 KMQ2mp`2X
6Q` i?Bb ibF- i?2 bvbi2K +QMbB/2`b 7mim`2 T`2/B+iBQMb Q7
UV Pp2`iFBM; rBi?Qmi Mv #HQ+FBM;X
U#V Pp2`iFBM; rBi? p2?B+H2b #HQ+FBM;X
U+V ai`i2/ Qp2`iFBM; M/ 7`QMiH p2?B+H2
6B;X j, "QmM/`B2b M/ `272`2M+2 BM /Bz2`2Mi bBimiBQMb
i?2 2;Q p2?B+H2 U`2bmHib Q#iBM2/ 7`QK Tbi Bi2`iBQMV M/
+H+mHi2b Qi?2` T`iB+BTMibǶ 7mim`2 T`2/B+iBQMbX q?2M
Q#iBMBM;  TQbBiBp2 `2bmHi U+QMbB/2`2/ b MQ +QHHBbBQMV-
7Q` i?2 `B;?i HM2- i?2 HM2 rBHH #2 F2TiX q?2M i?2`2 Bb Mv
T`iB+BTMi #HQ+FBM; i?2 HM2 U7Q` i?2 KQK2Mi Q7 iBK2 Q7
i?2 T`2/B+iBQMV- i?2M  HM2 +?M;2 rBHH #2 TTHB2/X AM i?2
+b2 Q7  MQ +`b?BM; `2bmHi UTQbBiBp2V- i?2 HM2 +?M;2
rBHH #2 /QM2c r?2`2b BM i?2 +b2 Q7  +`b? T`2/B+iBQM- b
Bi Bb b?QrM BM };m`2 R i?2 bvbi2K rBHH `2im`M i?2 p2?B+H2
iQ Bib b72 HM2 U`B;?i bB/2V- BMi`Q/m+BM; bT22/ `2/m+iBQM-
pQB/BM; i?2 7`QMiH +`b?X
h?2 +`b? T`2/B+iBQM Bb Q#iBM2/ mbBM; p2?B+H2 7mim`2
JS* T`2/B+iBQMb UBM i?2 2;Q p2?B+H2V b r2HH b i?2
T`QD2+iBQM Q7 7mim`2 TQbBiBQMb 7Q` i?2 Qi?2` T`iB+BTMib
UmbBM; KQiBQM 2[miBQMbVX "v mbBM; i?2 BM7Q`KiBQM Q7
i?2 rB/i? M/ H2M;i? Q7 2+? p2?B+H2 Bb p2`B}2/ i?i i?2
p2?B+H2b /Q MQi +QHHB/2 BM 7mim`2 iBK2 bi2TbX
PM+2 Bi Bb FMQrM i?2 TQbbB#H2 7mim`2 +QM/BiBQMb Q7 i?2
p2?B+H2 mM/2` M Qp2`iFBM; bBimiBQM- i?2 #QmM/`B2b
M/ i?2 `272`2M+2 rBHH #2 b2i #b2/ QM i?2 BM7Q`KiBQM
Q#iBM2/ BM i?2 Tbi Bi2`iBQMX AM i?2 };m`2 j Bb b?QrM
i?2 +b2 Q7 ?pBM;  7`22 H27i HM2 M/  #HQ+F2/ `B;?i HM2-
r?2`2 i?2 #QmM/`B2b `2 b2i BM i2`Kb Q7 #2BM; BMiQ i?2
HM2 +QMbB/2`BM; i?2 p2?B+H2 rB/i? U+QMiBMBM; +QKTH2i2Hv
i?2 p2?B+H2 BMiQ i?2 HM2V M/ i?2 `272`2M+2 Bb HQ+i2/ BM
i?2 KB//H2 Q7 i?2 #QmM/`B2bX AM i?2 +b2 Q7 };m`2 j# Bb
b?QrM i?2 +QMbB/2`iBQM i?i Bb MQi TQbbB#H2 iQ /Q i?2
Qp2`iFBM; M/ i?2 `B;?i HM2 Bb #HQ+F2/ #v  p2?B+H2X h?2
#QmM/`B2b `2 H27i BMiQ i?2 `B;?i HM2 #mi i?2 KtBKmK
/BbiM+2 Bb HBKBi2/ iQ  KtBKmK /BbiM+2 i?i T2`KBib
F22TBM;  b72 /BbiM+2 #2ir22M i?2 2;Q p2?B+H2 M/ i?2
7`QMiH QM2X 6BMHHv };m`2 j+ b?Qrb i?i i?2 #QmM/`B2b
`2 b2i iQ `2im`M iQ i?2 Q`B;BMH HM2 #2+mb2 i?2`2 Bb 
#HQ+FBM; BM i?2 H27i HM2X h?2 iQiH /BbiM+2 Bb +QMbi`BM2/
iQ pQB/  +QHHBbBQM rBi? i?2 7`QMiH p2?B+H2 M/ F22TBM;
 b72 /BbiM+2X
h?2 HQM;Bim/BMH KQ/2H mb2/ 7Q` i?2 TT`Q+? Bb #b2/
QM  i`BTH2 BMi2;`iQ` +?BM- i?i rBHH T`QpB/2 bT22/ b2i
TQBMib iQ  +HQb2/ HQQT +QMi`QHH2`X h?2 +QMi`QH HQQT rBHH
+Q``2+i i?2 2``Q` Q#iBM2/ 7Q` i?2 `2HiBp2 T`2+BbBQM Q7 i?2
KQ/2H 7Q`  /vMKB+HHv +QKTH2t bvbi2K- b  p2?B+H2X
h?2 KQ/2H Bb T`2b2Mi2/ BM i?2 2[miBQM R,
dlon =
∫∫∫
Jlon(t) dt dt dt URV
h?2 KQ/2H Bb  HBM2` /Bz2`2MiBH 2[miBQM bvbi2K-
r?2`2 i?2 BMpQHp2/ bii2 p`B#H2b `2 HQM;Bim/BMH /Bb@
iM+2- bT22/ M/ ++2H2`iBQM rBi? D2`F b +QMi`QH BMTmiX
h?Bb ;Bp2b b  `2bmHi i?2 7QHHQrBM; bii2 bT+2 `2T`2b2M@
iiBQM,

d˙lonv˙lon
a˙lon

 =

0 1 00 0 1
0 0 0



dlonvlon
alon

+

00
1

 Jlon UkV
h?2 p`B#H2 iQ #2 `2;mHi2/ Bb i?2 bT22/ 2``Q` M/ Bi
rBHH #2 b2i b  Zm/`iB+ S`Q#H2K UZSV QTiBKBxBM; D2`FX
h?2 /BbiM+2 Bb mb2/ b  +QMbi`BMi p`B#H2 iQ T`2p2Mi
i?2 7`QMiH +QHHBbBQMX ++2H2`iBQM Bb mb2/ b MQi?2`
+QMbi`BMi p`B#H2 iQ b2i i?2 KtBKmK ++2H2`iBQM i?i
i?2 bvbi2K +M +?B2p2 #v /2bB;M UKtX ++2H2`iBQM
M/ KtX /2+2H2`iBQMV M/ HbiHv- i?2 D2`F Bb mb2/ b
 +QK7Q`i T`K2i2` b Bi Bb K2MiBQM2/ BM i?2 rQ`F Q7
(ky)X h?2b2 bii2K2Mib +M #2 bmKK`Bx2 BM i?2 7QHHQrBM;
BM2[mHBiB2b,
0 ≤ dlon ≤ Dvehfront
DecMax ≤ alon ≤ AccMax
JMinComfort ≤ Jlon ≤ JMaxComfort
UjV
6Q` i?2 Hi2`H /QKBM- `272`2M+2 +?M;2b Q7 i?2 Hi2`H
Qzb2i iQ 2t2+mi2 i?2 HM2 +?M;2 ?b #22M /QM2 mbBM; 
/Qm#H2 BMi2;`iQ` +?BMX Ai Bb b?QrM b 7QHHQrb,
dlat =
∫∫
alat(t) dt dt U9V
lbBM; i?2 +HbbB+H `2T`2b2MiiBQM- i?2 P.1 Bb `2/m+2/
iQ  bii2 p`B#H2 p2+iQ` Q7 Hi2`H TQbBiBQM Qzb2i M/
Hi2`H bT22/ U`i2 Q7 +?M;2 Q7 Qzb2iV rBi? Hi2`H
++2H2`iBQM b +QMi`QH BMTmi,
[
d˙lat
v˙lat
]
=
[
0 1
0 0
] [
dlat
vlat
]
+
[
0
1
]
alat U8V
h?2 bQHmiBQM rBHH #2 ;Bp2M mbBM;  ZS 7Q`KmHiBQM
U;2iiBM; i?2 bQHmiBQM BM HH iBK2 bi2TbV- KBMBKBxBM; i?2
/Bz2`2M+2 #2ir22M i?2 Hi2`H i`+FBM; 2``Q` Up2?B+H2 rBi?
i?2 i`D2+iQ`vV M/ i?2 Hi2`H Qzb2i ;Bp2M iQ 2t2+mi2 i?2
KMQ2mp`2 UJS* TT`Q+?VX h?2 `i2 Q7 +?M;2 QM i?Bb
bvbi2K Bb mb2/ b  +QMbi`BM2/ p`B#H2 7Q` i?2 +Q``2+i
i`+FBM; Q7 i?2 Hi2`H +QMi`QHH2`X h?2 Hi2`H ++2H2`iBQM
+QMbi`BMi Bb mb2/ b +QK7Q`i T`K2i2`b 7Q` Tbb2M;2`b
(kR)X
oX h2bi +b2b
h?2 irQ mb2 +b2b mb2/ iQ pHB/i2 i?2 H;Q`Bi?K `2,
BV j T`iB+BTMib rBi? 2MQm;? bT+2 iQ }MBb? +QKTH2i2Hv
i?2 KMQ2mp`2 UBi Bb MQi M2+2bb`v iQ THM ;BM i?2
KMQ2mp`2V- M/ BBV j T`iB+BTMib #mi i?2 bvbi2K rBHH
2t2+mi2 i?2 THMMBM; ;BM iQ pQB/ i?2 +QHHBbBQM /m`BM;
i?2 KMQ2mp`2 Ui?2 i`D2+iQ`v Bb THMM2/ ;BMVX "Qi?
+b2b rBHH #2 2tTHBM2/ b 7QHHQrbX
UV SbbBM;X U#V hFBM; i?2 Qi?2` HM2X
U+V Pp2`iFBM;X U/V _2im`MBM;X
U2V Gi2`H Qzb2iX
U7V Gi2`H 2``Q`X
U;V M;mH` 2``Q`X
U?V o2?B+H2 M/ `272`2M+2 bT22/X
6B;X 9, _2bmHib Q7 i2bi +b2 RX
X h2bi +b2 R, SHMMBM; rBi?Qmi /TiiBQM
h?Bb }`bi b+2M`BQ T`2b2Mib j p2?B+H2b- r?2`2 i?2 }`bi
Bb i?2 miQKi2/ p2?B+H2 UQp2`iFBM; p2?B+H2V- i?2 b2+QM/
QM2 U#HQ+FBM; p2?B+H2V Bb i?2 p2?B+H2 rBi? HQr bT22/ BM
7`QMi Q7 i?2 QM2 /QBM; i?2 Qp2`iFBM; - M/ i?2 i?B`/ QM2
Bb  p2?B+H2 KQpBM; BM i?2 QTTQbBi2 /B`2+iBQM UQTTQbBi2
HM2VX
6B;m`2b 9 iQ 9/ b?Qrb i?2 T`Q+2bb Q7 i?2 miQKi2/
Qp2`iFBM; QM 9 /Bz2`2Mi iBK2 BMbiM+2b, BV i?2 i?B`/
p2?B+H2 TbbBM;- BBV i?2 }`bi QM2 iFBM; i?2 QTTQbBi2 HM2-
BBBV i?2 Qp2`iFBM; T`Q+2bb M/ BpV i?2 `2im`MBM;X b Bi Bb
b?QrM QM i?i b2[m2M+2 i?2 i?B`/ p2?B+H2 /B/ MQi z2+i
i?2 T`Q+2bb Q7 Qp2`iFBM;X
h?2 BM7Q`KiBQM +M #2 pHB/i2/ rBi? i?2 +QMi`QH
p`B#H2b r?2`2 };m`2 92 b?Qrb i?2 Hi2`H Qzb2i THMM2/
7Q` i?2 Qp2`iFBM;- rBi?Qmi Mv +?M;2 QM i?2 BMi2M/ Q7
Qp2`iFBM; i?2 p2?B+H2- Bi +QMiBMm2b i?2 2pQHmiBQM 7`QK y
iQ 8 K2i2`b Q7 Qzb2i rBi?Qmi Mv +?M;2X h?2 pHm2 Q7
8 K2i2`b `272`b iQ i?2 /BbiM+2 7`QK i?2 KB//H2 Q7 i?2
bi`iBM; HM2 iQ i?2 KB//H2 Q7 i?2 QTTQbBi2 HM2X
6B;m`2b 97 M/ 9; /2TB+i i?2 +Q``2+i 7QHHQrBM; Q7 i?2
Hi2`H `272`2M+2- rBi?  Hi2`H 2``Q` elat Q7 TT`QtB@Ki2Hv 0.75[m] 7Q`  T2`BQ/ Q7 iBK2 `QmM/ j b2+QM/bX
AM Qi?2` ?M/- i?2 M;mH` 2``Q` eang U?2/BM; i`+FBM;2``Q`V ?b T`2b2Mi2/  KtBKmK /2pBiBQM #2ir22M i?2
p2?B+H2 ?2/BM; M/ i?2 M;H2 Q7 i?2 `272`2M+2 Ti? Q7
6◦ /m`BM; i?2 Qp2`iFBM;X //BiBQMHHv- i?2 bKQQi?M2bb
QM i?2 2pQHmiBQM Q7 #Qi? p`B#H2b +QmH/ #2 +QMbB/2`2/
b +QK7Q`i 7Q` i?2 Tbb2M;2`bX
GbiHv- i?2 bT22/ `2KBMb +QMbiMi 7i2` ``BpBM; i iQT
bT22/- b i?2 KMQ2mp`2 Bb MQi z2+i2/ #v i?2 QM+QKBM;
p2?B+H2X h?Bb Bb- #2+mb2 i?2 Qp2`iFBM; KMQ2mp`2 Bb MQi
z2+i2/ #v i?2 p2?B+H2 BM 7`QMiX
"X h2bi +b2 k, SHMMBM; /Ti2/ /vMKB+HHv
h?Bb i2bi +b2- bK2 b T`2pBQmb QM2- mb2b j p2?B+H2b-
r?2`2 i?2 }`bi QM2 Bb i?2 QM2 i?i Bb /QBM; i?2 Qp2`iFBM;
i?2 b2+QM/ QM2 Bb i?2 p2?B+H2 i?i #HQ+Fb i?2 }`bi QM2 M/
i?2 i?B`/ QM2 Bb  p2?B+H2 BM i?2 QTTQbBi2 /B`2+iBQMX
h?2 b2[m2M+2 Q7 TB+im`2b BM };m`2 8 /2TB+i  kyy
K2i2` HQM; `Q/ b2;K2Mi rBi? irQ HM2b- 2+? 8 K2i2`b
rB/2 M/ QM2 7Q` 2+? /B`2+iBQMX h?2v b?Qr i?2 2pQHmiBQM
Q7 i?2 Qp2`iFBM; 2tT2`BK2MiX AM i?Bb i2bi +b2- p2?B+H2
R Bb i`vBM; iQ 2t2+mi2 M Qp2`iFBM; KMQ2mp`2 #b2/
QM i?2 BM7Q`KiBQM ``BpBM; 7`QK p2?B+H2 k M/ i?2
/BbiM+2 iQr`/b p2?B+H2 j U};m`2 8 iQT T`i i 2
b2+QM/bVX o2?B+H2 R bi`ib i?2 Qp2`iFBM; KMQ2mp`2- #mi
i?2 BM7Q`KiBQM b2M/ #v p2?B+H2 j BM/m+2b p2?B+H2 R iQ
`2KBM BM Bib HM2 M/ iQ /Ti i?2 bT22/ rBi? `2bT2+i
iQ p2?B+H2 k UTHQib #2ir22M 5 M/ 9 b2+QM/bVX 7i2` i?Bb-
p2?B+H2 R +QMiBMm2b i?2 Qp2`iFBM; T`Q+2bb U7`QK 9 iQ 13
b2+QM/bV mMiBH Bi bi`ib i?2 `2im`MBM; T`Q+2bb U7`QK 13 iQ
17 b2+QM/bV- ``BpBM; iQ i?2 Q`B;BMH HM2 i i?2 2M/ U19
b2+QM/bVX
6B;m`2 8# b?Qrb i?2 T`Q+2bb Q7 `2im`MBM; iQ i?2 Q`B;BMH
HM2 +mb2 #v  #HQ+F;2 BM i?2 QTTQbBi2 HM2 K/2 #v i?2
p2?B+H2 jX h?Bb T`i Q7 i?2 KMQ2mp`2 ?TT2Mb #2ir22M 8
UV hBK2 b2+m2M+2 7Q` Qp2`iFBM; BM i2bi +b2 kX
U#V Gi2`H Qzb2iX
U+V Gi2`H 2``Q`X
U/V M;mH` 2``Q`X
U2V o2?B+H2 M/ `272`2M+2 bT22/X
6B;X 8, _2bmHib Q7 i2bi +b2 kX
M/ N b2+QM/b- M/ Bi b?Qrb  `2/m+iBQM QM i?2 Qzb2i 7`QK
2 K2i2`b iQ H2bb i?i 0.75 K2i2`b- /QBM;  b72 +Q``2+iBQM
pQB/BM;  TQbbB#H2 +QHHBbBQMX
6B;m`2b 8+ M/ 8/ b?Qr i?2 i`+FBM; Q7 i?2 Hi2`H
+QMi`QHH2`- r?2`2 i?2 KtBKmK Hi2`H 2``Q` elat Bb mM/2`
0.75K2i2`b 7Q` i?2 i`+FBM; Q7 i?2 `272`2M+2 TQbBiBQMX h?2
M;mH` 2``Q` eang Bb HQr2` i?M d /2;`22b rBi? `2bT2+iiQ i?2 M;H2 Q7 i?2 Ti?X Ai Bb `2H2pMi iQ MQiB+2 i?i 7Q`
i?2 ivT2 Q7 +QMi`QH mb2/ BM i?2 2tT2`BK2Mib i?2 Hi2`H
M/ M;mH` 2``Q`b +M #2 BKT`Qp2/ U+QMi`QH imMBM;V #mi
Bi Bb MQi i?2 Tm`TQb2 Q7 i?2 +m``2Mi rQ`FX
6BMHHv- };m`2 82 /2TB+ib i?2 bT22/ +Q``2+iBQM K/2 #v
i?2 bvbi2K mM/2` i?2 pQB/M+2 Q7 i?2 i?B`/ p2?B+H2 7Q`
b72iv `2bQMbX o2?B+H2 R `2/m+2b i?2 bT22/ BM Q`/2` iQ
/Ti Bi iQ i?2 bT22/ Q7 p2?B+H2 k- pQB/BM;  TQi2MiBH
`2` 2M/X
oAX *QM+HmbBQMb
AM i?Bb rQ`F-  HBM2` KQ/2H T`2/B+iBp2 THMMBM;
TT`Q+? 7Q` Qp2`iFBM; KMQ2mp`2- +QMbB/2`BM; KmH@
iBTH2 T`iB+BTMib +QM/BiBQMb- ?b #22M T`2b2Mi2/X h?2
TT`Q+? ?b #22M BKTH2K2Mi2/ mbBM;  /mH@KQ/mH`
miQKi2/ /`BpBM; +QMi`QH `+?Bi2+im`2 UHH i?2 ibF
`2 ;`QmT2/ M/ +i2;Q`Bx2 #b2/ QM i?2B` 7mM+iBQMVX
h?Bb TT`Q+? Bb +i2;Q`Bx2/ b T`i Q7 KQiBQM THMMBM;
U/2+BbBQM KQ/mH2V M/ Bi /2KM/b  Hi2`H +QMi`QH rBi? 
?B;? H2p2H Q7 `Q#mbiM2bb BKTH2K2Mi2/ BM i?2 `+?Bi2+im`2
iQ ?M/H2 rBi? i?2 +Q``2+iBQM Q7 2``Q`b- r?B+? `2 +mb2/
#v i?2 /Bz2`2M+2 #2ir22M MQM@HBM2` bBKmHiBQM KQ/2H
M/ HBM2` KQ/2H bbmK2/ /m`BM; KQiBQM THMMBM;
h?2 JS* TT`Q+? T2`KBib iQ T`2/B+ib TQbbB#H2 +QHHB@
bBQM KQM; KmHiBTH2 p2?B+H2b BMpQHp2/ BM i?2 Qp2`iFBM;-
M/ `2@+H+mHiBM; i?2 bT22/ M/ i`D2+iQ`v THMM2/ BM
+b2 Q7 KQ/B}+iBQM QM T`iB+BTMibǶ bii2bc i?2 /vMKB+
`2THMMBM; rBHH F22T b72 +QM/BiBQMb /m`BM; /`BpBM;X
h?2 7mim`2 rQ`Fb `2Hi2/ iQ i?2 JQ/2H S`2/B+iBp2 SHM@
MBM; TT`Q+? rBHH +QMbB/2` i?2 /2THQvK2Mi QM i?2 `2H
THi7Q`K- i2biBM; i?2 #2?pBQm` Q7 i?2 b2i TQBMi i`+FBM;
QM i?2 Hi2`H M/ HQM;Bim/BMH +QMi`QHH2`b /m`BM; i?2
KMQ2mp`2X GbiHv- mb2` ++2TiM+2 Kmbi #2 i2bi2/ #b2/
QM i?2 BM/B+iQ`b, +QK7Q`i- b72iv M/ BMi2`+iBQM rBi?
Qi?2` T`iB+BTMib BM i?2 KMQ2mp`2X
*ELPqG1.:J1Lh
h?2 mi?Q`b ;`i27mHHv +FMQrH2/;2 }MM+BH bmTTQ`i
7`QK i?2 1m`QT2M *QKKBbbBQM T`QD2+i lM*Qo2`*Sa
mM/2` ;`Mi MmK#2` e9jNkR
_272`2M+2b
(R) 1X "2`iQHxxB- 6X "B`H- M/ JX . GBQX 6mim`2 /pM+2/
/`Bp2` bbBbiM+2 bvbi2Kb #b2/ QM PTiBKH *QMi`QH, i?2
BM~m2M+2 Q7 Ǵ`BbF 7mM+iBQMbǴ QM Qp2`HH bvbi2K #2?pBQ` M/
QM T`2/B+iBQM Q7 /M;2`Qmb bBimiBQMbX AM A111 AMi2HHB;2Mi
o2?B+H2b avKTQbBmK- kyy9- T;2b j3eĜjNR- CmM2 kyy9X
(k) >X 6`Bix- X :2`M- >X a+?B2K2Mx- M/ *X "QMM2iX *>l6@61l_ bbBbiMi,  /`Bp2` bbBbiM+2 bvbi2K 7Q` +QKK2`+BHp2?B+H2b #b2/ QM 7mbBQM Q7 /pM+2/ ** M/ HM2 F22TBM;X
AM A111 AMi2HHB;2Mi o2?B+H2b avKTQbBmK- kyy9- T;2b 9N8Ĝ8yy-CmM2 kyy9X
(j) :2Q`;2 .BKBi`FQTQmHQbX *m``2Mi h2+?MQHQ;B2b BM o2?B+mH`
*QKKmMB+iBQMX *?Ti2` 9- /pM+2/ .`Bp2` bbBbiM+2avbi2Kb U.aVX aT`BM;2`- kyRdX
(9) :2Q`;2 .BKBi`FQTQmHQbX *m``2Mi h2+?MQHQ;B2b BM o2?B+mH`*QKKmMB+iBQMX *?Ti2` e- i?2 7mim`2, hQr`/b miQMQKQmb
/`BpBM;X aT`BM;2`- kyRdX
(8) ƹK2` a?BM hb- 6HQ`BM Em?Mi- CX J`Bmb wƺHHM2`- M/
*?`BbiQT? aiBHH2`X 6mM+iBQMH bvbi2K `+?Bi2+im`2b iQr`/b7mHHv miQKi2/ /`BpBM;X AM kyRe A111 AMi2HHB;2Mi o2?B+H2b
avKTQbBmK UAoV- T;2b jy9ĜjyN- CmM2 kyReX
(e) 1X PMB2p- CX 1X L`MDQ- oX JBHMûb- CX HQMbQ- _X :`+ő-M/ CX Sû`2xX miQKiB+ Hi2`H +QMi`QH 7Q` mMKMM2/ p2?B+H2b
pB ;2M2iB+ H;Q`Bi?KbX TTHB2/ aQ7i *QKTmiBM;- RRURV,RjyjĜRjyN- CMm`v kyRRX(d) oX JBHM2b- CX oBHH;`- CX :Q/Qv- CX aBKQ- CX S2`2x- M/
1X PMB2pX M AMi2HHB;2Mi okB@"b2/ h`{+ JM;2K2Miavbi2KX A111 h`Mb+iBQMb QM AMi2HHB;2Mi h`MbTQ`iiBQMavbi2Kb- RjURV,9NĜ83- J`+? kyRkX
(3) .X :QMxH2x- CX Sû`2x- _X Gii`mHQ- oX JBHMûb- M/6X Lb?b?B#BX *QMiBMmQmb +m`pim`2 THMMBM; rBi? Q#bi+H2
pQB/M+2 +T#BHBiB2b BM m`#M b+2M`BQbX AM Rdi? AMi2`M@
iBQMH A111 *QM72`2M+2 QM AMi2HHB;2Mi h`MbTQ`iiBQM avbi2Kb
UAha*V- T;2b R9jyĜR9j8- P+iQ#2` kyR9X
(N) _v Gii`mHQ- Jm`B+BQ J`+MQ- M/ CQb?mû Sû`2xX Pp2`@
iFBM; KM2mp2` 7Q` miQKi2/ /`BpBM; mbBM; pB`imH 2MpB@
`QMK2MibX AM AMi2`MiBQMH *QM72`2M+2 QM *QKTmi2` B/2/avbi2Kb h?2Q`v U1m`Q*ahV- T;2b 99e Ĝ 98jX aT`BM;2`-
*?K- 62#`m`v kyRdX .PA, RyXRyydfNd3@j@jRN@d9dkd@Nn89X
(Ry) 6X qM;- JX uM;- M/ _X uM;X *QM~B+i T`Q##BHBiv 2biB@
KiBQM #b2/ Qp2`iFBM; 7Q` BMi2HHB;2Mi p2?B+H2bX A111 h`Mb@+iBQMb QM AMi2HHB;2Mi h`MbTQ`iiBQM avbi2Kb- RyUkV,jeeĜjdy-
CmM2 kyyNX
(RR) a2 CBM S`F- Jm`HB am#`KMBvK- a2QmM; 1mM EBK- a2@
mM;?22 >QM;- CQQ >v2QM; G22- M/ *?M JBM CQX PH/2`.`Bp2`Ƕb S?vbBQHQ;B+H _2bTQMb2 lM/2` _BbFv .`BpBM; *QM@
/BiBQMběPp2`iFBM;- lMT`Qi2+i2/ G27i hm`MX AM /pM+2b BM
TTHB2/ .B;BiH >mKM JQ/2HBM; M/ aBKmHiBQM- /pM+2b BMAMi2HHB;2Mi avbi2Kb M/ *QKTmiBM;- T;2b RydĜRR9X aT`BM;2`-
*?K- kyRdX
(Rk) 1H2MB AX oH?Q;BMMBX JQ/2HBM; /m`iBQM Q7 Qp2`iFBM; BM irQHM2 ?B;?rvbX h`MbTQ`iiBQM _2b2`+? S`i 6, h`{+ Sbv@
+?QHQ;v M/ "2?pBQm`- kyUamTTH2K2Mi *V,Rj8ĜR9e- a2Ti2K@#2` kyRjX(Rj) h JQ+b`BX MHvbBb Q7 i?2 Pp2`iFBM; "2?pBQm` Q7 JQiQ`
o2?B+H2 .`Bp2`b- pQHmK2 kX +i h2+?MB+ CQm`BM2MbBb- CMm`vkyyNX(R9) oQHFM a2x2`X AMi2HHB;2Mi /2+BbBQM KFBM; 7Q` Qp2`iFBM;
KM2mp2` mbBM; KBt2/ Q#b2`p#H2 J`FQp /2+BbBQM T`Q+2bbXCQm`MH Q7 AMi2HHB;2Mi h`MbTQ`iiBQM avbi2Kb- yUyV,RĜRd- Jv
kyRdX
(R8) uX Emri- :X X 6BQ`2- CX h2Q- 1X 6`xxQHB- M/ CX SX >QrXJQiBQM THMMBM; 7Q` m`#M /`BpBM; mbBM; __hX AM kyy3
A111f_aC AMi2`MiBQMH *QM72`2M+2 QM AMi2HHB;2Mi _Q#Qib M/avbi2Kb- T;2b Re3RĜRe3e- a2Ti2K#2` kyy3X(Re) >X >X *?BM;- uX GX *?2M- "X 6X qm- M/ hX hX G22X 1K#2//2/
.`Bp2`@bbBbiM+2 avbi2K lbBM; JmHiBTH2 a2MbQ`b 7Q` a72Pp2`iFBM; JM2mp2`X A111 avbi2Kb CQm`MH- 3UjV,e3RĜeN3-
a2Ti2K#2` kyR9X
(Rd) oB+2Mi2 JBHMûb- .pB/ 6X GHQ`+- CQ`;2 oBHH;`- CQb?mûSû`2x- *`HQb 62`MM/2x- A;M+BQ S``- *`HQb :QMxH2x- M/
JB;m2H X aQi2HQX AMi2HHB;2Mi miQKiB+ Qp2`iFBM; bvbi2K
mbBM; pBbBQM 7Q` p2?B+H2 /2i2+iBQMX 1tT2`i avbi2Kb rBi?TTHB+iBQMb- jNUjV,jjekĜjjdj- 62#`m`v kyRkX
(R3) _v Gii`mHQ- CQb?mû Sû`2x- M/ J`iBM .2M/Hm+2X 
+QKTH2i2 7`K2rQ`F 7Q` /2p2HQTBM; M/ i2biBM; miQKi2/
/`BpBM; +QMi`QHH2`bX A6*@ST2`bPMGBM2- 8yURV,k83Ĝkej- CmHvkyRdX
(RN) .pB/ :QMxH2x- CQb?mû Sû`2x- oB+2Mi2 JBHMûb- M/ 6rxB
Lb?b?B#BX  `2pB2r Q7 KQiBQM THMMBM; i2+?MB[m2b 7Q`miQKi2/ p2?B+H2bX AM h`Mb+iBQMb QM AMi2HHB;2Mi h`MbTQ`i@
iBQM avbi2Kb- T;2b RRj8 Ĝ RR98X A111- T`BH kyReX .PA,
RyXRRyNfhAhaXkyR8Xk9N339RX(ky) CQ`;2 oBHH;`- oB+2Mi2 JBHMûb- CQb?mû Sû`2x- M/ CQ`;2
:Q/QvX aKQQi? Ti? M/ bT22/ THMMBM; 7Q` M miQKi2/Tm#HB+ i`MbTQ`i p2?B+H2X _Q#QiB+b M/ miQMQKQmb avbi2Kb-
eyUkV,k8kĜke8- 62#`m`v kyRkX
(kR) _v Gii`mHQ- 1M`B[m2 J`iő- Jm`B+BQ J`+MQ- CQb2Jimi2- M/ CQb?mû Sû`2xX  bT22/ THMM2` TT`Q+? #b2/ QM
#ûxB2` +m`p2b mbBM; p2?B+H2 /vMKB+ +QMbi`BMb M/ Tbb2M;2`b
+QK7Q`iX AM 8yi? AMi2`MiBQMH avKTQbBmK QM *B`+mBib M/avbi2Kb UAa*aVX A111- kyR3X
